Structural requirements for chemotactic activity of leukotriene B4 (LTB4).
LTB4 (5s, 12R dihdroxy-6, 14-CIS-8, 10-trans-eicosatetraenoic acid) formed in activated neutrophils by lipoxygenation of arachidonic acid is an extremely potent chemotaxin. We examined structural requirements for chemotactic and aggregatory activity of the ligand using synthetic LTB4 and several of its isomers. Additionally we examined the potency of two analogs, nor- and homo-LTB4. Dose response curves for neutrophil chemotaxis to these compounds were obtained using a modified Boyden chamber. The mean distance cells moved into the filter was determined after 30 minutes. Peak chemotactic activity of LTB4 was at 10(-7)M. At higher concentrations, chemotactic activity was decreased. The shape of the dose response curve was similar to that of FMLP except that maximum chemotaxis to LTB4 was consistently greater than chemotaxis to FMLP. A mixture of the two epimers at c-5 and c-12 shifted the response curve to the right but did not lower maximum activity. Increasing or decreasing the chain by one carbon between the first hydroxyl group and the carboxyl group also shifted the response curve to the right without lowering maximal activity. Changing the 6 double bond from cis to trans has a greater effect. Activity was only detectable at high concentrations and maximum activity achieved was less than 50% that of LTB4. Thus the chain length between the carboxyl and C-5 hydroxyl groups, the c-5 and c-12 absolute stereochemistry and the stereochemistry of the delta6 double bond are all important structural features for chemotactic activity with delta6 stereochemistry apparently having the greatest contribution. The relative potencies of these compounds in inducing aggregation were comparable to their chemotactic potencies.(ABSTRACT TRUNCATED AT 250 WORDS)